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L’activité XPS au laboratoire : thématiques, cadre colla boratif et
contractuel, acteurs

Description expérimentale : deux spectrometres 200 et 300 mm

Quelques résultats
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Thématiques : activité transverse qui concerne un grand n ombre de
sujet de recherche internes ou externes au laboratoire

« Gravure plasma, mateériaux, litho (NIL)
» Cadre collaboratifs externes au labo (LETI, ST, INAC, FMNT)

Cadres collaboratifs et contractuels : partenariat avec le LETI,
Adixen, ST : projet MEDEA HYMNE, Alliance IBM-LETI, P  rojet

Minalogic AltaCVD_300.

Moyens humain : 2 posts doc : Arnaud et Corentin
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Customized Escalab 220i XPS Spectrometer from VG Scientific
(ThermoFisher)

200mm loading capability

Direct connection under vacuum  with an industrial 200mm etchtool.
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Customized Theta 300 XPS Spectrometer from ThermoFisher

200/300mm loading and Angle resolved capability without wafer tilting

Direct connection under vacuum  with an Adixen mobile vacuum
carrier and a 300mm etchtool.
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\ Equipment chamber

Automation
interface

T~

XPS 300mm

300 mm carrier

Operator window
(wafer presence)
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Non destructive chemical elements depth resolved
Informations on thin layers.

Wide range of angles for thickness measurements
(Bulk angle for “thick” layers , grazing angle for very thin layers)
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Ge substrate
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HF passivated Ge substrate
after 4 min air exposure

Ge Substrate
Ge2p g

Ge-Ox
W
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HF passivated Ge substrate
after 48h air exposure

Angl e resolved (AR) XPS analysis "H#
$ % & $"
After 48h air exposure the GeOx layer thickness $ '
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TaC 4min in air (initial point)

6000

Ta,0; peaks

5000 A .
,/ Angle resolved analysis
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Extremely quick oxidation :  more than 1 nm of Ta205 is formed after 4 min in air

Despite this important thickness, Ta-C component ca n be evidenced at 23°on Cl1s

CENTRE NATIONAL
DE LA RECHERCHE Journées scientifiques du LTM - 06 octobre 2008 - Ber nard

SCIENTIFIQUE



/ > > g @

:: 2.4nm (NIST)
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This tra,06 thickness value has been compared to other

measurements done by XRR and S % % [ +%, + %,
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Very good match between thicknesses values found by ARXPS, XRR
and SE
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Ta205 thickness evolution versus exposition time to air

4 min 11 days 1,5 month 3 months

thickness (nm) - - - - Logarithmique (thickness (nm))

1
CENTRE NATIONAL
/ DE LA RECHERCHE Journées scientifigues du LTM - 06 octobre 2008 - B ernard
’I SCIENTIFIQUE



[9/9 - -

14000

TaC 76°
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Perfect match of the two curves
No additional oxidation of the
wafer after 6 days in vacuum
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The Ta205 layer thickness rises from 1.8 nm to 3 nm after 11 days in air

Perfect stability of the Ta environment under vacuu

m, even at grazing angle

Vacuum stops the oxidation
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1200

1000

800 WSi 4min

‘ ~—— WSi 1h
600 L\ x —— WSi 1d1h
. — WSi 10d

400

200

No oxidation of W in WSI
during air exposure

No obvious evidence of W-Si bounds.

Si protect W against oxidation
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The SiO2 layer grows at the
top of the WSi

No W oxidation Si acts
as an O2 getter
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WSi wafer tof-sims analysis
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Wafer 2 evolution:
1E+15 Cl/cm2 on Cu (Wet)
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Calculated overlayer thickness

Slope of the curve

Ln (1+R/R,) versus 1/cos
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